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±tmmm§i%j)- \.xmiv» <- h $mmmfr e> & s £ 
±tBSfi¥is^S{f l rc±mzmi tmit <e> s bcd 

[is**2] ±m%WLitm\>fmm*mf&irz>^-vm 
ixzmmmmm, ±ia><- bmimm^mmLxm 

[is** 3] tmMfkWKmttmimi, mmmtt<D& 
ic j; o t aii $ n t i/ c ^ a t -r § is** 2 

82fccDP*'-y hgl„ 
[fS**4] ^-Hcoffla^j*^-rs^-hfiS!*S 

±12^- bm\mm.mm^mts ±12^- hsaa^ 

fcfSli** 1 82*<DP*>y r-=g>fi 0 
[IB** 5] ±HB^-hffla&A£¥©«:, ±I2ii«^ 

JiS^tS^BKiS-^VT S e<0 A- r- (Dm a £f&i£T § 
C £ Wl £ f ?> IB ** 4 SeigcD p # 7 h8I„ 

[is**6] p^-'y hgsfcug-r 1.017 r-SBug^ 
±ib/ <- hfia»^a«, ±.m\m p * -y h mm* e. 

±SB*ff RJt^ <- h tf $gC*fJS L T ESS $ tix a K±m 
^-MlS^«$g£±82S«^IS£/rLTSSLT, 
±82^- hJs^^ffi^cS^VTgScD/S- h^fflS 
*ft«*SCfc%W»i:*S8S3R*5S2«©ojtf-y HiS 
Bo 

[fS**7] ±82P#-y hSBH»«$Htc{i, fficDP 
#-y h«B^WrS«IBX«!E1S¥©^821tSnT^5 

s a ©#i4i*s#';>a < t s ns c t m t r s 

IS** 6 mm<D P # -y H £!So 
[IB** 8 ] ±IHW1St»*fC«, < £ gBcDtt 

I" 5 IS** 7 1 EiSc© p * -y h gio 



[IS** 9] ±82fflJ<DP*-y bSBtcwrsiUffiti, 
Of#P.n, ±t2ffecDP5j?>y hgBKgg-r&WSifitcti, ; ?- 

© p v h ^b©{±«s vmmtt) ic nt % mm^ s 

ntv^c i: ^r#a i:-T^> IS** 7 ISSlgcOP^'y 
Bo 

[IS** 10] ^.fflsa«oi«ffi*«tB-r*n»ii!«i* 

ffico p # >y h ^BJc WT § «?B^ tHf S MaitfS^ W 
*S £ tkffi X C £ *l&m t ? % IS** 7 82«c© P # >y 

[is**i i] ±i2ffl«p^'-y hmmicmtzmmtf 

immivsm^- vmwvmmA. ix&tm&mc^ 
4612'it s nt ^ «. ±82ffi© o^-yhgatfcwrs 'W$s(c 
±82*tTRite^- Mt$g^ftfiJtt- z>c£*ftm 

tiT^IS** 1 0!2«c0P^-y H«Bo 
[IS**1 2] ±l2ffi£OP,K-y h«KtcBB-r*i»« 

*«C 4:*«pafrstl**7S2«8on#-y hgBo 

[is** 13] @ ao«Ptt*^-rwii«ffl^jEi8s n 
5 tett#s . ±f EaE«¥Ste t ait $ n t ^ s ±121*14 

LTs ±l2§fI^IS*' i S^f Lfc±E£SffcI& 

UtTBTsg/ ^- h flHB^^e i: , m<D p jK «y h mtfr 
P>> SlSfficop^'y h^B©±82HfTBj^^— h*?fi^: 

- hfiaatffilWiSffilOPJfCy h^BtciMM-TS^- h 

cop^-y h^Bo 
[f«**l 4] ±f2 ! t#tt'lf$R^(i, ±l2flfiOD^-y h 

%&nT^%>££*<&M£-rzm$tm \ 382«OP^-y 

[IS** 15] -©«Jl61IHHj!«MPJ*tlT*«fb* 

±tawNPjfp#afct, ±12/ ^- h < ±12 

|gatlSI5»cD!Ki/j^, ±a2iffl«¥©*^ Lr^HTSflS 
5 n§ ±82ffiK3liffi{c IB) ft] L T#J»-T § C £ *W®. £ t 
SIS** 1 IBiOn#7hSl„ 
[IS**1 6] ±Effl«»«««, 7*4* 
X— ^IC#iDStl§M I D I (Musical Instrument Dig 
ital Interface) T C £*mWL£lT SIS** 1 
582*OP^-y hit, 

[IS** 17] D # y h »HfC «fe 0 , ifi«#©*^r L 
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p#>y haitfiso^- Mbf^««*«jm-r*/^- h 

±S2/S- hiMlM»«lftttX8teTttttl h»fl5« 
*fifC»-3^T XtEP -y h ^gOIE®)g|5«0|gffi)^ff!iJ® 

[WsRjs i 8 ] ±m&m<\:W]i / ?mmzmi}t? § / <- h 

^XgfcWLTfctK 

±BB^- MM^«fflfflttnet4, ±12^- MBSftJgX 

[W*JR 2 2] n#7F ggfc 0rr S n # v h &B&8 
aiWa*#!K LT, ±f2SfIXgfcTgft LtzlM&n 

{tmitmrniasttz ia*<*ff nam* «c 

ffi5t«(ft*# Lfcmai*^*- ^Rpree^- h*«*ma 

cOP^-y hSStc^iL/cifS^f nT#b^- Mf^cft 

[ti*JS2 3] ±83n*.y hgiwmmmmcit. m<o 

SSE©W1£1*S#4>ft< tt#£n&C t£^N^^ifct■r 
Sflt;RJ^^ 2 2 IE«©n sp «y h «H©»ft»J»#«:. 
[BisRJS 2 4 ] ±IE^'l±«f8tC{i. '>ft < £ fc g a<D 



i: f 5 8ft$Jg 2 3 I2«cd D # -y h HH<D«»f^»JtB* „ 
[f»5f<JS2 5] ±taffi<Dn*>y hSBtcM-rsiS$g 
«, jHt¥©£teffl L fcffico D * y hgft <Dil«tc «t 

mxat, 

&j:Mt*m?5c £%mm£-?zm7&m2 3I2*ccop 

Ufc&m 2 7 ] XIEffico P jj? -y h SiS Ic 5 W«* 

T f ett^lSfC ^461 BtS S nT l ^5 ±IBftiJ © P d< -y h « B 

cfc*«F«i:-rsilS^2 6fB*cOP#'y hSBcoffii^ 

m#m 2 8 ] XIBffico P # -y h git UlT 5 WW 
ti> gBcOJg)Bt#ffiT£±iBfficOPtf''y h^BcO^JT' 
fe§C £%¥fmt-t%>m>i<m2 3lB«Sc<Oo^-y h^BcO 

fBigKgPWcoigi!)^, ±gaa«^s*^Lr*«pMT*s 

e^n«±IBM«Jl«ffi{c^UTftiiffli-rsci:^r!H5f^i: 
•T§!»*3S 1 7lB«gcOP#-y hgBcODif^i|973?io 
[S*«3 0] ±IBWjt»$S«, f&f * 
^tcf\f-*P$n5M I D I (Musical Instrument Dig 
ital Interface) «*ft?&& C £*¥f®.f? 5f»^« 2 
9fE3KcOP*-y hSBOift^JW^ffio 

«^ 6 ft * ^Bf b»W$8^^« -T § S«Xg t: , 

xiESfixatcTSfi l tc±m^mitm\fmnfr % m a 
co^- hiwit$g£«m-f hnf^mRMituxa 

«tc»cJ^ , 'TSKl!iBP«©KW)«:»Jffli-rs»f¥«iJffllXSfc 
A„ 

[fS^JS 3 2 ] iift^S^/r LT^fXcO/^- h W)^1f 
6 ft 3 £Sf t»f^««*S« T 5 SflXS , 

co^- h»fffli«*ifttnr*^<- bwiremmbtiixm 

£. 
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rat** 3 3 ] tao; h $g*> e, % § 

•y hSit^MSCt^tt^n^-y r-ggOJtiiJ 

to** 3 4 ] ±E£2fb»flM*«*«ia-r h 
was^e <t o r $32 $ nr ^ s c i: t r $ it** 

3 4fB«OP#>y r-SBOWflS^X-rAo 
[89**3 6] ±fEMfcOP^y h=gficD?*>-©P 
tf"-y hiltfvx?-©a#7 hSBTfe*?, ^©{feco 

±I3XU-7con3fC^ hSBti, P#y hSgfcHTf S 
ntf'-y hfeBM»1t$g*#^LT, ±f2S«*®tf§{i 

h iim*fft£-9- s URBjii/ <- r- •mmtf&msi t , ±ts 

iIlg3Mg$r:ft- LT±f2vX 2 -co a # >y h ^Bfr 

h^BfclSl^fTWr^/^- M»fRm»^gi:, ±IBXU 
-7<Dn4?7 KSfi^e., ^ISXU-^*on#-y hS§ 
©±8E*fTRTft6/<- Mf $H*±BEiIB¥&**r LTSffl 

t , c comftvim' <- h wkr tf s so^ <- h it «m£ 

P#-y h«B©/<-hcDl§Mi*i*£L-C\ SHtLTfffc 

±8SXU-^cOD#<y r-«B<D±8Ev<- HWlFW««im 
gBO±H2^- HiS3!^gtJ;|i^- h-co 

it, §bo±ib/s- hfiasat^a^saE Lfc/<- Ha 



« $s^atH-r § c i: £ -r s «** 3 3 ibus© a # 

•y hSBOSj^iJta^X^Ao 
[«**3 7] ±ffio#«y hJSBMilliSKti, ftUO 

3IS3RJ13 6SBicOP^-y h^BO$i|ffll>'Xf- A c 
[If** 3 8 ] ±IB#tt'WfRtC », < tfcSSfO 

i:"T?>W**3 7lB«cOn#>y h»BO*W^X-rA 0 

[is** 3 9 ] ±iBffico D#yhi6fitcBi-rs mm. 

ti, ±a2aB¥S*ffifflL/£ffifl!)D^y h^BtOil« 
{cj;5»P)n, ±IBfficoa,t*-y HSSfcM-r-SlflSfc 
t4» ^coa^'-y HSBOttliSD'Wj^^fc M?Z If ^ 

^snn^c tttmmt t §i«** 3 sibskou^ 

•y hai©W9->xfA 0 

[fit** 4 0] ±IB#n#>y hgfflti, ytMtgcoW 

3 8lB«OP^-y K«BO$iJ^^X 

[W**4 1] ±IB#P#-y h^Sti. IKiOD* 
•y hSfi{cli|-rsW«A^i6Sg«$ns82«^®!g:fllA 

iffi^tTSlHg/^- M!WBf^iS¥©tt, ±IBIB1t¥©{c^ 
46iE'i* ?nr^§ ±8Bfflo p # >y h «b (c gg-r 2. 1f ffitc 
iot, ±IB^wrtl^- Mf IS^r^f §ct^M 
i:-r§f«**4 OBEKOP^y hSBO^JWi/Xf^A,, 
[If** 4 2 ] ±8Bffico n#7 h^llclit^ 1f fg 
it, SacOM)Htc^ft-rs±fBfftcop#-y K^BOSfcT- 

[S«**4 3] SDt:7 h^gti, -0«sS5««*^ 

±i2w^ftfiji»^s^, ±t2^- hmfrmmcm-K ±12 
iBWgp#coigffij%, ±Eaflt^a*^ LT^rar-sfi 
^ n§ ±t BffiKjts $stc mm l t*wt * c a t -r 

5»**3 3fBttOP#y K«t«0»JfPS/X^A. 
[M** 4 4 ] ±E«8M« $8t±, f'>^yl/*-f-< * 
^{c#SP$n?>M I D I (Musical Instrument Dig 
ital Interface) m^T'&ZC -T5i«**4 

[?P£cOS¥*ffl:&Itf0J?] 
[00 01] 

[SEWoH-rsBEtB^sF] p^-y vmm, P 

^•y h8a©»«J»S& P^-y hSl©Wi/Xf 
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A, ZrCDZo&atfy hSB<DfW£i»t-3fta6<D:/ 

wcusu i¥L<t±, fficDD*-y bmwt<D\&mmmc 

#-y hSBcDf»>X-rAs ^(D&oteuiSy fsb© 
[0 0 0 2] 

[0 0 0 3] mm*mm?z>n#-y h^mt LTt*, if 

[0 0 0 4] gjft, CO^^^^XT-A^^ggtD^D!) 

£it? ft&cD$?IS1f IWJffl LT, mmWl^-f S fe ©*< 

W40«n**«O»[*llWii: UT« % MIDI (Musica 
1 Instrument Digital Interface) -fl^W^f 5>t\ 

•So 

[0005] mmmi^ma. mz.i*> midi «^ 
a\ mi d Ht^if, ^(D^^^/i/cDy-h^-vfl 

mm & it wlBM^Wl ic <t ^ t «m * n t i ^ * 0 

[0 00 6] IMlkOtt*l!rft$cJI(C <fc 0 jfcSfcfif 9 

M2 7 2 5 5 2 8-^tcF»fl^^nTl/>Sg[«fCj;5tC0 

[0 0 0 7] -7j, 3fi*P, KPI/j#^T9-S*fT«^ 

4n^7h8ItLm mi 2(c^-TJ;d(c, ~JS* 
fr i: S nr , nM«(K A M K 83 L ft £ n ft a * >y 

bss^ h 1 3 fc^t"<fc -5 ic mfcrn^t-ztix, ft 

•y hSat;7 hSB^fe^o El l 4 

Mil 5fC(i. ZlS^fTCDn#>y hgBfcfcSffiPl!) 
ft* (f?iRtf\ f&H^VX) O-fgi^LTl/^o CO 

-5 nmwuhmt* &a#y bSBK^a&sijtmenft 



^ciOltllPi^n&o ifi^T'tis DtfC<y hSBf±, ceo 

<t 7 k m<o a jp y h s« t iBimfrr s c t # mm t z 

[0 0 0 8] 

MAmL<t3tt§ii] tc?.T\ ±a?uft=t 
3(c mmmft<Dtctb\cmK>^LTt>fttz3-\y^)i cm 

I D I?^>*;1/) (i, ^iMtScS©fflSSfc«fcoTSl! 
JSntt^;. fit, COfJOSTf*. ^Qt§tC&3 

3 -Br* 9 t-r*«»E^ 
[0009] tft. mmmitikm<Dmmt, Amttmm 

PSOs ^miHlCT-fe-Dfto S#{Cf:-3T«v ^SifflOO 

a X. ^) o 

[0 0 10] *-CT% *fg^(±, ±ao*WtC«*T* 

snfttoT-feD, ^©WfcffiufttsMid^oiitT^Ri 

116 i: -T S a # -y h a ,K -y h «(BOKf^MfP^ri£, 
D^-y h«lOM«li'7fA, ^a^A&O^SJSM* 

[0 0 1 1 ] 

[0 0 12] C©«fc5*«l*%ffl*5nj^y hgsBtt, 

»f^i«ffi*SB#ia fc <fc o s<i l , ^mmm&m l ft 

ftMW^mc J; D ft'Jffli-r So c nfc * D > n*7l- SB 

[0 0 13] *mmcm%atfv hSBcoi/jftfTiiJ 
ffl^riiti, ±3$©ISM>&«j*-f Sftidfc, n^-y hSB 

L ft ^SfbWf^HHH^ 6 o # -y h SB^ IB©A- 
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h mi^mmmtaxmicxmtii Ltd— vm^m micm-3 

igt^tSo coia^Dt;^ \~mw<Dmmm?] 
at*. %>m{mitmmon<Dtt<D^- vm^mm^m 
■3^TmW]%mcomm*w®LT, n^y hmmicm^ 

[0014] £tc, imm^^uf^L,^ 
mmttmtk? static mm^mzftLxtmcD^- v 

[o o 1 5] ^nwimmmumt, ±^<dm 
Tm®)ffltt<z>mw}%fflffl-? zmttmrnxm t * n # -y h 

[0 0 16] g-fc, *«WK«Sa4«-y hSM©*iJfth> 
[0 0 17] C<E>«fcdfc«l£*ffl*5n;^y hSBOSiJ 

ttffim*i&m^mc&ommu u#yb&*t>\ mm 
^mzftLT&mitmYfmmiz&m^mic «t o sit u 



[0 0 18] 

BfcJifflL/ittDT'SSo P#7hgiitUti, fll* 
(4\ 0 1 2M0 1 3{cjKLfc<fc5&4j£^firC>a#<y 
h«B (l-XT, iWfcS!o#y h^Bkv^o ) 

[0019] w,mmi^mvit^rzisb(ommtLx, m 
j rn*^LTi/->5 0 m i ic^-r^oic, bmm. i 

0 a tt, 1 1 , ?>XimMffi$H 1 

2, m^-(-ft£g(ll3, ^-v-a >-trU^^ 1 
4, t->3>3y|-n-7 l 5, Mjgtf 1 6, t 1 '— ^ 

^-x 1 7 . KJM^wgn 1 8 , mmmm.mm^ 19, t 

[0 0 2 0] C<D£o%:mmc&0£i#'y hSB 
T> SiooifS'yhgli:^?, ) l 0a«u ffion* 
•y h^B (WT, S2<DP5ft-y HsftHfct^. ) 1 0 b 

T% SZOD^y h^B 1 0 btCOl/^Tti, HI 1 (C^f 
J:^^:^ 1 c0D#>y h^S 1 0 a <D«l^gP«r|S|«(C* t 
t^5o SHOD^'yhSIli, Hi 2(c^t 

fcAfflSk'D^-y hsgBT-&9> l2(0D ; f7 l-^Bt±, 
WAtf, H 1 3{c^Lfc:W)^P^-y hglt6§„ W 
T, glOD^7hglil 0 a Srftgi: LTtftH^-TSo 

[002 1 ] cw?4o*7 h^B i o anrnm^m 

^X, ffiUSPl 6ti|gai)g|5«^#5^L, iffi«g|52 Hiiffi 
(tWAtf, jiif^2 1) *^-LT, Xt4'5r-r;WSK:«fe 

mm t z n %> z'yMmz&m? % ^mm^mm. l , 
^>xfi^ftgi5 1 i )&<§fflL;fc*>xra^?>ee© 

fiicb, t-i/ayayhP-^l 5^, ^^Xf^lSffi 
g|5l 2 5^-^3 y-trU^^t l 4tcj;-3T«)(±i?nfc 

[0 0 2 2] D*<y hmm 1 0 a tt, ±3iB04:9^«l^ 
— b<Dm&*i7 5C£tfX"£%£ : jtC%:Z 0 ±.x£<D£? 

tefflmosi^x, ^"vxfa^gfigp i i , ^">xfi^« 

fiffflU 2. *-->3^-trb^7^ l 4, t-yaypyh 
a-v 1 5 RD'IKiljgP 1 6 * s 8iJ fttzM^^Vi r> 

fcibcoiftftttffimL, ^>X^-K^g|5l 3, 
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f-^^-Xl 7, mBRSl 9. -tr>"9-gP2 0Rt>" 

>i«g|5 2 i hro^^f ^gp^^^-r 

I D HS^OMS!j'ft?l3(C|fi]^$-&T^TbT^5 [ , ^ 
LT, ^T»a^-y h^f^M I D I HcOliffijff ^{C|5) 

J,XT, ntfy Vmm. 1 0 acD&gpcQf¥»COi,>Tatt 

[0023] ?>xim&im 1 1 vyMm*^ 

*«6 #>Xfi ^fcagij LT^ftT So #>XfI^§ftg|5 

1 2tcA^^ns 0 ^^xft^^fgisi 

[0 0 2 4] ^*>XfI^Wa5l 2 ti, PlsMmvffi 
[0 0 2 5] ^>X«^(C(i, tfitfcCDKHttiffR (CTx. 
tc^Mft^nTAoT^So -r&fr^ 1212^ (A) IC 

fgtCO^Tte, 024> (B) lC7H~f£5lC, mW^—h 
[0 0 2 6] ^VXi ^ft?*FrgP 1 2(±. £<D£o1t&* 

tctti?j-r-3o 

[0 0 2 7] t-S/a^-trl^* 1 4(i, Ktftt\tz^ 
>'X^i•^^Si^nTV^ST ? -^{C s ^;•^T^LT, 

©#<DKS-rs^— hco^e-ixg vmsfi^juw-rso c 

SJ^K&So *--> 3 1 4 it. /<— blW 



hD-7 1 5(CJM3 0 

[0 0 2 8] C CT\ ^VXfflMtfcttS-TSfci&fOBS 

it. t-v-aVt^^l 4©^— hUv>X£fc:fc^T 
fE§S£tlSo £">X/^- hifc£g|5 1 3tc hf- 

[0 0 2 9] t->3>3>Fa-7 1 5T(i, 

[00 3 0] CCX\ 3 *S>SStiIIM<Da 

tM&tf&o, commtLx. mtt±wtLTitm*i5 
±ic±ifz> i ^ ^i/jmc*^. s 6 -e* * 0 

[0031] ccDct^tc, =e—i >s3ismmt, &<<oa 
x-y h&micis^TmMmmwtmtt*jmt2ti%£ 
r>ic ^omm^mmtLxmrn^tix^o, 

uwmicm^Pix, mmn> 1 6 <o*j»*fT 5 * a k 

[0 0 3 2] »]g[Sl 6 it. D#-y h«B*ffiH!lS** 
»16,. 1 6 2 , 16 3 , 1 6 m ^5.MS 

nri/^. 0ij^.a\ ggaftgp 1 6 , , i6 2 . i 6 3 , • 
••, 1 6 m it^-^ic «koT«»*n««»ap«"p* 

(ho s (M) 

[0033] t-'> 3 >3>FD-7 1 5«u mmms 
1 6%mi$.-?%&mw)ffii 6 t , i6 2 , i6 3 , 
• , 1 6 m *«ij»-rso mar, t-s/avnwB*^ 

[0034] ccx. mmoax-y 
t±, tnfnot— >3^ayhD-5i 5*\ 

nfiao^- Kco^e— i>3 yt»^{c»cfv^T|gi<)g|5*SiJ 
SPLTHj^ai^^ns Jx^tc&So PK.tof> Alln 
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[0035] -?■ lt, SPt;7hsifn?nKfc^ 

D HI^C|B)WLT, fflii/S-bcDljWt£(±i^£-fcr3J: 

[0036] fit±#, ^vxfg^fca-^vTffia-r*^ 

- h©i&flHD^fr<Dfc ft Sniffy hSUOam 

•y hiSHtfcV^Tll!if^*llfTS**fei60^^- hOi* 
^cd fcftcD«i«a$#»«: "OV^TTOWT § o 

[0037] ^>vm2 ot±, ^gsa*otii«o«m* 

HT, aftOM't^ 20,, 20 2 , 20 3> 

•, 2 o p A^iijnT^5. tHAtf* nw-fevt*- 

(±, Ptfi-y h$|B 1 0 a ©tSjg^Htfig-rS CCD (Char 
ge Coupled Device) , ^&McD^£frii!iJ-f SftftCD 
SEBft-feV+r (tfij*&\ PSD), PtfS-y h=g@ 10a© 

wat&ma.'t*T-4ir* hmw 1 o acommzm 

l£T2>1gte-t>-<t OsKtHilgJE-feVtr) STcfcSo CCD 

-t>-9-gP2 ofctoT^ttj^nfdf^ti, attem&a 
[o o 3 8] mm.mm.mmmi 9 it. -ty^mz o^e. 

cD&ttHi-^cS-iiVT, IBOn#7 h-SB 1 0a£0S 
^i§S«rtf^o JlttfltycH, MMSNfttilffi 1 9fi, -fe 
VfrBfl 2 0 tc cfc D t#fe^Hl«^*^^a5«i«fCO^TCD 

[0 0 3 9] (?ijx.ti\ ftecDP^-y HSBtcM-rS'WIfii: 

tjicuirztifflifimfioti&o mmmmm&i 9 it. 

C CD J: ? &fi!!CD d jj? -y h ^gtC IS-T S If $g£-r - * ^~ 

xgp 1 7 ©^gpss^-r— x 1 7 , tcs«-rs<, t 
wmmtLmmmmT-'-z^-x 1 7 , K#a-r* 0 

[0 0 4 0] -x-^-Xgfl 1 7 fi, ±jiEcoM-a3^i*T : ' 
-£^-X 1 7 , Rtftttg-r-^-X 1 7 2 {e<fc^T 
m^^rnTi/^o tfrfis-r— X 1 7 2 ^{*. a spy 

r-SB 1 0 a gj*©ttl& aift^, StfttUfSfff) 

iBcDlbflM^fCO^TCDlf^T'&So 
[0 0 4 1 ] ^>X/^-h^g|5 1 3ti, COi54f 



-^•^-Xg(5 1 7{Cg«£nTl/^1f$BfcS-3VT, 2" 
VX^-hOifegfcfrdo ^>X/^-hj*SgPl 3f4, 
iBCD^'VX^- h^feCDP^-y b^B<D2'>X^— |- 

[0 0 4 2] sfcfSWi, fiSOD^y h^Btc iSt&IB 
mf<D-$kWk e fi*) i: L T *5 0 , —CD a # -y h gitfvx 
2- (-r^^^'J-^") tSfl, ^CDffiCDP^-y h=gg 

[0 0 4 3] U nfcJS^tCti, P4?7h8Il 

0 a U::tel/->Tfl!!CDP/K-y r-SBcD^X^— hCDS^fc 
U £fc, XU-7t? Jh.fe*&tct±. nt^hili 
OaB, U-^CDPtf'-y h£sSfr5>jMfi $nt < SfJD 
ffi 6 nfcJI MSf 5 h cDWIStcScJi/^T g BCD ^">X 
><-h*8H£ (KM) LTfeU, ^>X^-h^g|5i 
3fi, CCDid^SQil^tT^c 

[0 0 4 4]5"c-r\ U-^*M7I/-7'CIM<, £ 
TCDDifs-y hSBiiCCD^'VX/^-h^gp 1 3tc<J; 

^T, g3^Htf^JHg*^-hCD«fB^t#TV^ 0 
[0 0 4 5] $P>fC, D*7h8I10atf'J-m 
Sti-g-fcti, ^>X/^— hft^gp 1 3(is fficDD^'yh 

t < sfi&on^y haB^ffBrt^/^- hcommcm 

■JVT, ^TCDP^'-y h^BcD^>X^- hcDi*^^-r 
§0 LTs ?*>X/^- r-i*^g|5 1 3(i ffecDa^-y h 

^'>x^-h^an 3«, aacD^vx^-htco^ 

Tf±, ^CD^L/£^BCD^>XA- h^^— >a >-t 
Ud'^f 1 4CD/^-hUyx^(C^-r5 0 

[0046] cct\ iifigp2 1 1*> w-mmmtomm 

£LT®m2tl2>m<DZi7£v hmm (^2CDD#-y bm 

bi ob) frznftzjmfz^-bommzmr. c<n>m 
m^^mm.f-^^-^ 1 7 , ii«gis2 

1 f: LT{±, 1/^(^)5 P C (Personal Computer) ts — 

[0 0 4 7] ±3zEL/£j:d(i:, ft&MlftT-i"* 
-X 1 7 , fcS«SttSflfi©ujP-y hSB(CH8-r§tSfB 

(PI^HT, ttaWv^ttKfMI*) ti-b>+»-gP2 0 
^LTf#TV>5A% cn(cffi^^nStCDTt4!S:<, 
CCD<fc'5^:ji«g|52 1 ^rfigffl LTfficDa#-y h^Bi:cD 
KT'Jffifi^rfT C £ K J; D »T, cnicj;*) f#^c1f $g 
ffiOnaKv hSB(cB8-r«1t?Bi:LT, ^gp^^ 
X 1 7 , tSS-rsctfeT'tSo — 7j, p# 
•y h^B 1 0atfXl/-m5*^(cli. ^">X^- 
h^gPl 3fi, ft!lCDP#>y h=geB ( U — ^CD D -y h 
SB) (CUffW'S-r-fc^iLT, ^ntC^JSLTJI 
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[0 0 4 8] CCOi^tC^yX/^— h&JggG 1 n 
#-y h^g 1 0 a^'J-m^f^t, P#-y h=gB 
1 0 atfXU— 7-£2o%m&lc33^-T:m%:%®i£*%:-r 

[0 0 4 9] p#>y bgg i o afcff^HtTRltE 

h <OtfBH<Dfls/aW\ a#7h8110a «« U - ^ 

^toJb^^- hOWfSicS-^X^TCOP^^ h=gB<D 
[0 0 5 0] ±£tfcot— ->a >--trl^2 1 4 ii, 

to^Ttt, §B (U-^i:?n/cia) A^Lftt 

B) (cioTi*^n/ife©T^§o y-tr 
UirZl 4fti, ±y?Lfc,£?fC, ^WLfc€—>3> 

[0 0 5 1 ] bmm 1 0 a te$E#J*£ttig|$ 1 

BtliT^*. KftlttttSBi 8ti> P#>y hSSl 0 

[0 0 5 2] Ptf'-y h&M lOatt aHMbft (g»K> 

ftypy^A^fft^oTIIjftA^^nTi/^o L*> 
L, tS»mc*5^T{i, Ptf>y h=gB 1 0 afis 

±3 teas,, iot, mmrtummco/^y^m'L 

T?ftia> Ptf-y h=gfi 1 0 a fcMEffiILT Li: 

[0 0 5 3] P#-y hglti. jISTO^-nc 

^.Tl/^f^tSt), CO J; 5 P^7bg 
Bt4, K«^ttiLfci:^{c, J|lK:iBfifO*-K»c*S 

[0 0 5 4] W±t0d;^^a5tcJ;-3TP4-s-y h£SB 1 



0a«?nt^5. i31C(t D*'7hgll 0 a 
»C43»* ^>X«^Og«CD^(Dffl^)lK^^ LT^ 

<a>o 

[0 0 5 5] P#>y hmm 1 0 aT'fi, Xt77*S 1 IC 

[0 0 5 6] P^-y hSfi lOalt ^>X^- h 1 ~ 
N<D4iT\ Xf77*S3tCt3^T, *fTRj^/^- h 
WW-TSo CCT\ n^-yhgHOatt SE^pJ^ 

ft«$B (J-XTs ^>XpJ^/^-hlE?iJ«fR^t^o ) * 
3B«^®K:«iWf So SttWfcti, iEtf^yXpJftl^ 

[0 0 5 7] ±xELfccfc-3fc:, {±«t--?^-X 1 7 2 
(Cli, SS©#tt1f$Si: LTOP^-y hSB 10al# 

LT, ngPJS^-r-^^-X l 7 , (c(i, ffi©p#>y 1- 

*j) ^i«?nn>s 0 ^>x^-h^gpi 3 « % e 
n e n^mm^mtD n # <y h ^gfc ng-r § ukr^m l 

t ^- h omvpmmz ma ^ nr ^ ^ m 2 ■*> ( b ) 

fc^L^^-hcD^T^P^-y hag'J'IS^fca-^v^ 
t, hfco^TP^'y hSB 1 0 a a^fTBjfifr 

[00 5 8] ^LT, HfToJ^T'^S^-Kot, BB?iJ ; lt 

So ^>XWr^/^-h<Dffi?iM, [3, N, 

2, • • • •] i:v^/£ c fc9'S:Ba?ijT?Si)o •?■ LT, C 
«^>X/^- KDE5>Jf4«5t«fcE?iiSnT^So ceo 
^iJtCfc^TCi:, T3J , TNJ , r 2 J <DJW#-p«$tlK 

OfS^Hifi«, t#«<7)^ >X/^- hcDJili: LT^^n 
T^5o CCDi^tC^X/^— h^Sg|5 1 3tc<t?,^T 

njt&i-h mmtf&mm ic^k>, 9 > x nrfti^ ^- h be^j 

[0 0 5 9] LTs P#«y hSB lOatt, X-r-y7° 

h^B^Htc^ffiLT^S^S^cofiJSiJ^tT^o <tt«> 
LOi^gtfTOix-^-X 1 7 , i^S^*$nTv^S■r > 
[0 0 6 0] P#-y hSB l 0 a (4, flfi£DP^<y h^B 

^ffiLTi^ti-a-tc:*, x^-y^s 5fc*5i->r, 
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[0 0 6 1 ] fit, D*yh»|l Oatt, Xrv^ 

*V^«-&K«l^Tt, n*7h8110aS, l(7)Xt 
y:/S 7K:4o^T> ?>X^^a V*Hfft"So 
[0 0 6 2] Xry^S 3tcfe^T*tTRT^^^ 

-hA^v^^JWrLfc^tc^ nstfy hgfl 0 a 

^>X»»fcov^T«> M I D Hg-^#B3U 
COM I D I ff^Cg^VT, fti^t-^a^M 

[0 0 6 3] *;fc, hSS lOatt, #>X^- 

Xr^y^S 1 UC*3^T, ^VX^E- Kft^Rffil 
So ^LT, D*yh8il Oafck, <E«*«»Lfc 

tc tefltRg £® t s s ^ & t$ d . Kffij 

[0 0 6 4] Xr7"/S 1 Ofcfc^T, ^>X»7L 
T^fc^ijfr&fc:^ D*7hgI10a(t Xr7^S 
7^4o^T^tf^>'X- ; e-S/3>^t : f'r^o ^ 

[0 0 6 5] £<D£5lC, P^y hSBt, ^>Xf^ 
tcg^VT#>X^e— ^3 y^ov^TC05aa«rtT*5 0 El 
4K«, ±^Xf7^S 6tCfctf£^yX/^--h?feg 

o /c » cd to a }g # ^ l t t >s o 

[0 0 6 6] 0 4(^*9^ n^v hgg 1 0 a 

Xr77S2 llc&f%j&<Dutfyh&mfr*><D7 
n-H+tXhmJSifc^ XryyS2 2lc»»5 
fl!l<D d # >y h ^7n-F*+Xh SW^WJffl 

Site: A So 7D-F*tXh«ofc«^ Papy h« 
B10 ate, Xr^^S 2 3tc3t^ N §il/:f"^^ 
f-^^-Xl 7t:lgt^ 0 cct\ :7n- F^tX 



[0 0 6 7] fLT, x-^-XlCfi, gmLtzPy 

<hLT, SSnjfly hSI (D#7h8fii) frt><D? 
>7J*SW^— h BB^J [3, N, 1, • • •] ^IBaSS 

Sfc, 85P^h8i (P*7h812) 
#>XRjt^~-hgE3*J [1, 2, N, • • •] jjflEJfi;? 

^>XnJt^^hgB?iJ [2, N, 5, • • •] jtflEiES 

^>XRjtg^-hgB^J [5, 8, 2, • • •] tflE»* 

[0 0 6 8] ^LT, D*7h811 0a(i, Xf'y^ 
S 2 4tC*5l>T, !S*^«^fcUd5^ h*B<0fc»i:, 

^hb^-TSo WAtf, 4»oa*y bMOftRk, HI 

[0 0 6 9] P*yh8ll0a-li, C <D£ "5 ^fijg'jtc 

2 Sicily fio±TOn#7 h»fi**&©JS«Ftf 
Xr'y^S2 nc5t*jcES^^«ftgtcASo 
Xf7^S 2 4iC*5^T, ±TC0U*S 
y hSfi^&OlSftft^v^W&tctt, Xx^y^S 2 4^ 
BXf7^S 2 5teittFCfctf-e#&l\i C^)j:9^L 
£tc*t/ELT, P*7h8f 1 Oate, ffif^O«FHrt*c 
XT7/S 2 4Wl^TOD«7 hSBft^CDJSS 

[0 0 7 0] X-r^T'S 2 hSB 1 0 a 

D*yhB110ali, Xry^S 2 6 tcit 
i^U-^T^^«^Cte, Xv L >yyS2 8(Cii 
t?o Xfy^S 2 6JW»Offlffl(co(/>r«i, y-^©P 
#y bftBtffT 5 Xf7yS2 8WBOffl 

flaatc&So 

[0 0 7 1]Xf7/S2 6m U-^S^OP* 

So KD»J9fi9fc^ f-^^-X 1 7 OS 

B) 6aS«*nT*fc^vXBj*6/l- hE^J«»te«k 
oTRWSo CO^VXnlliE/^hEWflWBtt, X-r 
2 3tCt5l/^T#P#^ hSBfr5i£«2ft*:*r-- 

[0 0 7 2] y-^tJnftP3Ryh«il Oati, C 
O-r-^^-X 1 7(c^H^n/c^>XRl^^-hBE?iJ 

fT9o ^>x/^— h<Dm*iM*)te, mmmmm 
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e= i: F k (r) 

k=l 

F (R) fi. RtiOS«"ei*SLft«^(DS 
ffi«"P**o 1#S> 2SS, 3S@, • • -CDfpffiM 
KfCO^Tte, F (1) =10, F (2) -5, F 
(3) =2, • • • ^fcLTftenScfcSK&So 

(R) co«**n*y h8»c«iajf>X/^hi:L 

[0074] u-^a^7hSi^ coctdfc^y 

7h»Wcfiat5^^h (fiyf*— MWB) * 
^p-F+tXhtLctotttBtSo fit, V — #<D 
a&vbmmte, 0 3^tXr-yys 7tc*5^T> IS 

[0 0 7 5]-^ 2 5*CfeV>TS^U — 

mv^Snft«*OXry^S 2 BRtfXfyys 
2 9lc*5^T, Daffy h»« (Xl/-7tSftftD#y 
h£§S) lOali, 'J^©d*7 HSifr607P- 

0 3(C/fNtXf7/S 7 tcfci^T, 7n»F*tX 
[0 0 7 6] W±0<k-5aH3RtfBI4JC^Lfe«l31^ 
[0 0 7 73 UlUHCtt, ^Xt-^aytt, ^*-r- 

* ftjp snr^s Mftn*«sco mmc mmLx 

[0 0 7 8] 0J*fcf, «r->7*-7y hfcti, El 
[0 0 7 9] fLT, *n«7hm CCOcfc9^®3 



[0 0 7 3] 
HKl] 

... (D 

[0 0 8 0] fcfc, ±$Lfc£5&^7 ? -#lc{<fi!ra£ 

n-cvsffii&«ffi (midi fi^ss?) ^ca-^-riw 

fSSffifcO^TU:, ^1*2725528^ LTHJtS 
[00 8 1] JJLh©«fc-5fi-, ##gRfWilffl;?nfcntf'-y 

fOtiH^iGlL, &a#-y K^Btf^<9i*£TO(;:jS 

& D 1M$*">X& if a 4? > y h $£gK J; § x > £ 
[0 0 8 2] *©«»*^#«!*S*<Dl8ffl]lS 

[0 0 8 3] S-fc, ^t-^aXi, ffiffiStffi 

f 3 y©S^*aT?*« «fc 5 {C&& 0 
[0 0 8 4] &:fc\ ±®<DmM<DBm?l&, —W&ftto 

[0 0 8 5] fflRtf, D't<7 hSfifC*5^T(i, 

[0 0 8 6] Sfc, ±3£conffi<DBmT*®fflLrc&5 



WAWN 'J— ^*^-rs#tefcLTtis 'J— ^fc** 
^£ P # y h 46HOffi5tWttfr £ S x- * (tf>J*.tf, 

LTfeD) , coU-^^fflx-^fcg^ve&a* 

flfiO D jft y h &B<D&ffifr £> % 'J — #Mfcm 7*— * 

u-$f*a«w sisters,, m^© 
feojpy hSH^u-^tc-rsjcdJcrso mtf, f£ 

% U -^tcSt^f S «fe o tt-fe§o 

[0087] g=/-c, ±jsoiifltiojg«?«, mmwitt* 

[0 0 8 8] £fc, ±3zEcOHSSco^ffiTgKB^L/-c e fc^* 
a#y hftBOlWfliiJWcoi^Tte, #34T'«^pIft6fc 

[oo8 9] s/t, wtk:, wmsttttfy bmm (eas 

4MTSnd«y r-£HH) tABflgan^y b&M ("JE^fr 
n*y h^B) ©£f*W£tti*»co^T$W£iWi!io* 

T*5< 0 

[0090] w^gyn^y t-sta. Ei6ic^-rj;^ 

TAJ ^OW^^L/c^cDi/^^S^y hiHa 
tf'y h 4:£tl, ^gpaciy h 1 0 2<Dffim&&C ; trL 
i etlffl&3.— v b 1 0 3 A, 10 3B, 103C, 10 
3 DtfigSSSn^fctttC, flHflc8fci.=.y h 1 0 

a5SD*^4sai5fc j en j e"naBgi5n.-y k i o 4 Rtmjigp 

3-^y h 1 0 5#a3S£ftT«/££tlTl/^ 0 
[0 0 9 1] flH^aj^-y h 1 0 2(c«, Hmc^-f<fc 
-Mc, CPU (Central Process ingUn it) 1 1 0, DR 
AM (Dynamic Random Access Memory) 1 1 1 , y^y 
->aROM (Read Only Memory) 112, PC (Person 
al Computer) io— F-T — 7i- XlslSg 1 1 3SO-' 
«^5aSlH]SSl 1 4^F«3g|5^Xl 1 5*5>LT*ISfCg 
^t^n^ilttCcfcOff^^n/cny hn-;bg|5 1 l 6 
4:, ccDi/j^gya^'y h^S 1 0 0<DWitiMt. LX<D/^ 
7T'J 1 1 7 fc^iRWSnTl^So $fc B*a»-» 
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M0 2tcfc}\ Kj^D^y bgfi 1 0 OCQifij^fij^ 

m-k>v-\ i 9%ift,iRiW«tiT»/^. 

[0 0 9 2] gfc, Hg|3aL-y h 1 0 4(C«, fl-SP©*? 
fft^jffirT C C D (ChargeCoupled Device) * 

^7120^ ffflf^p)© lire s j ^ rnn<j 

©*yf-bV9-l 2 1 i:, Hij^^fee-rS^ST'Wgg 
«Sr»J«-r5fc»0Dffi«Hz>-9- 1 2 2 4:, ttgpgfclfcg 

^-T&fc&OXtf-Tj 12 4 4:, IWat;7 h^B 1 

0 OCD rgj K*aa-r§ LED (Light Emitting Diod 
e) (SrHi~r) 4:£4f#*-ft^ftffi^{4ffifcBEH;*ft 
Tt^ 0 

[0 0 9 3] £P>(C, ^BJPgpOL-y h 1 0 3A-1 03 
DOMWaHJ-^JTOa-y hl03A~103DM 

^gpn- y h i o zn&mmfo, ««J3.-y h 1 0 

4RtfffK*»:i-y h- 1 0 2 0im> MD"fCMJlg|$ 
y h 1 0 5CDMJ1 1 0 5 AOillSSPtt&irfCtt^tt 
fniM»#<07*f-aX-? 1 2 5 , ~ 1 2 5 n s 
tf^T-y-^a^-^ 1 2 6,- 1 2 6 n A^HBIS$nTI/> 
3 0 7^f-ii-^i 1 2 5,- 1 2 5 n t*-9"- 

>t:*-^?:lli:LTtLn^ 0 tr-zlt't-^coggSfi 

tao, wapa-y no3A~io3 DA<*ijw?n 
[0094] ^lt, cn&ftisa-fev-y- 1 i 8, Ana 

119, £y7~t:>-t 12 1, SgBI-bV^ 1 2 
2, T'T^n.ty 1 2 3, Xtf— * 1 2 4M : &*fV 

^>3^<-^ i26,~i26 n te£<D&m-&yy-i&zfic 

1 E DMSTi'fal- £ 1 2 5 , ~12 5 n (i, 
%tl ; ?tmfc-?%>>^7 1 2 7,-12 7 n ^/l-LT3> 

Hp-;i/gpi i 6 off ^iaaisiss 1 1 4 4:SiSt$n, C 

CD^^-yl 2 0M^7f'J 1 1 7(±, ^tl^nff-^ 

saamsgi 1 4 4:ES»«snT^5, 
[0095] ffsfMaiHisg 1 utt, ±ao»*v**» 
s ? n 3 -t t 2 - ^ -^af* -f - 2 s j» x - ^ 
^n^DiA^, cn&^^-n^n^gp^x 1 1 5^^ 

LTD RAMI 1 1 rt©m£«ftBfc0&*&Mr*o 
M^S&aiHSSl 1 4(i, Ctx4:tttc^yf-U 1 1 7*^ 

CMDRAM1 1 1 Pl©ffi/£fiififCt§,fj 

[0 0 9 6] C CQ<fc -5(cL-TDRAM 1 1 HCtSJrtSn 

usif-^ii, co^cpui i o^cos/^^d^ 
y hsb i o otDrnwrnzftsmcwm-zftZo 

[0 0 9 7] l^^±C P U 1 1 0(i, Kj^SJD^y \*m 

m i o o<Dnmt>mxztitcmmf%. wuttfci—y b 1 

0 2cOH^L.^:V^P C*— FXPy hic^iS$nfc><* 
'J*— F 1 2 8Xtt777->aROM 1 1 2tCtS,W$tX 
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1 3fc^LTXttSHg»#tfiU CMDRAM1 1 1 

[0 0 9 8] Sfc, c p u i i oti, c<£>&±$©j;-5 

fcM^JaSlHlSS 1 1 4iODRAMl 1 1 
[0 0 9 9] CPU1 lOli, CCftffi^aS 

y'DRAMi i ncteJWLrawmrny^AKS-^T 

g&T^aX-^ 1 2 5,- 1 2 5 n C 
tfCcfcD, mffi=L=-v b 1 0 4 *±l : ttHcM P>i£fc 
K>, M^gP^L-'y h- 1 0 5©KI 1 0 5 A^UWHtfc 
•3, g-Pgtfax-y h 1 0 3 A~ 1 0 3 D^|g®J$-(tT^ 
ff« H±S * if^fT Kjfct? 

[0 10 0] CO^CPU 1 1 Ott, <24BlCfSU 

Tefsf r -^«^«u cn*\mmmm$& 1 1 4^/r 

LTB^fti: LTXtf— # 1 2 4(C#^.5C fctCfct) 

(DIE DZMT, ffittXitMMlHtZo 
[0101] C<D&5lc$hVl}$lu#v b^m 1 0 0tC*5 

[0 10 2] ^tcAM^n^y hSKtcov^TUiWr 
So H8&CfH9l<:tt, ABSn*? h^S2 0 0©tu 

tc, siofcti, c(Dxmma^-y bmm2 o o^mm 

[0 l 0 3] mi OlCfntZdlc^ AlHSnsPv hSsB 

2 0 0H\ 2*o^asi:HBg(5 2 0 l *St?±lfci:, &W) 

[o i o 4] m^2 o i *x*rrsMMsiK4, ttngipa 

-*2 0 2t, S-MIiJlf -y^$ft2 0 3 fc> WlWfiPn-yb 

[0 10 5] Sfc, HM0ifcfy?-(tt2 0 8 

HMSi5n-;l/W2 0 9 t. ±»d3-Wi2 lot, ftt 

Mffiv-yT-mz i i i:» M*83-i!)2 i 2 i:, ^mro 

tf-y^W2 1 3t, ^nmma-jim2 l 4t, ¥815 2 

1 5tT«SnS„ ¥352 1 514, 

<Dm*nts&MB - &&&mmmfoT>&%o fiu ¥S5 

2 l 5<Dlifift«Arasyn^>y FiI2 OOOS^M^ 



[0 10 6] Sfc, mtm±. i*^e-y9 L tt)2 05t, 
flcgfrn— ;l>ffl2 0 6 Ma-i2 0 7t^?3ift 

[0 10 7] T&*«J**3&*©IBI«tt, ASM 

gf53-fS2 1 et, f&mm^y^-m2 1 7t fsron 

-;Mtt2 1 8fc, MMgfifcr'y?-f42 1 9t, JE*Bflgf5tf 
'VfW2 2 0t, JSmB8KiD-;l/tt2 2 1 fc, SpP2 2 

2 1 7 tMMBn-Jim2 1 8£>3&£tf4, Afflln^'y 
b8I2 0 0OJRMfflJfflH*^«-r*o A#<D£S|5 2 2 

SAV AHSnafty 1-^12 0 OOjaSti-tfngS&fc 

[0108] w±**ge-rntf, Anssyp^-y h-=gB2 

OOMfcLTtt, ^lfP3 + 7 x 2 + 3 + 6 x 2 = 3 

2&&m*m-?%,cti,ct c i;z )0 -fau, iy^w 

y bmf<DAfflmu#y hi!2 0 0*WLfe3 2 g 
[0 10 9] ±3SbfcJ;^^APp , ]gyn^'y H8I2 0 0 

BmcftMs-ezc ts 2&mnti^^i^mmmc 

[0 1 1 0] m 1 1 AUS^ntf-y r-ig^2 0 Oco 

AlB^D^y hgI2 0 0(4, H r-CDggjgfcftgi 
lftSii^-7h2 3 0, 240, 250R/L. 2 

60R/Li:, hmofiiai!i^*mi-rs 

fci&oajffi;*JW*R3*JWa^«y 1- 2 8 0 i:T«lfi)c$n 

[0111] Afflin#y h^S2 0Oi#(OlMlF(i, 
$Wn.x-y h 2 8 0(cd:oT^|gWtc!fiiJ^$nS 0 $i]$P 
n-~y b 2 8 0(i, CPU (Central Processing Unl 

t) ***:vm<D±m\&8&^ytf—*y b cia^La 
^) i?#i**n5±»j»»2 8 1 1> *isiais j f>ABgsi 

n/fy H8S2 0 0<D&ffil$m&£<D? ! —$>P=i-?> K 
Ofi§«T?'l'>'^-7i-X (i^-f'ftt>g]^L&i,\> 
ftif*^A/^£»aiHlK2 8 2 fct-MJn^o 

[0 1 12] C©jti|»az7 h 2 8 OOBWUmU^IC 
IffiSh*^, HI 1 1 T«<*#g|53.X-y h 2 4 OfC^K 
Snn^tf, ^gPax-y h 2 3 OfcmiELTfccfci^o 
rttv^ti, AHSn#7 h$!@2 ooWcSija^v h 2 
8 0>&ie(iLT, AMffin#-y h&H2 0 0©ttK*4:H: 
ffSSS L < fiMfT^fif S J: 5 fc L T & «fc V \ 

[0 1 1 3] 121 1 0tC^LfcAMSn#«y bgf2 0 0 

zickimmztizx, -r^tj-s, ngpn-x-y i> 2 3 o 
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lat, Wiaiisa— »2 o 2, mfflffit? -y^2 o 3, fi 
fflfp— /Hft2 0 4(D^^^r«il-r5MMiil3-ttT^f- 

[0 1 14] {fci^gflxx-y h24 OtCti, tt^kf 

■y^tt2 0 5, >im 2 0 6, i*^3— mz 0 7 

[0 1 1 5] Jjftgpxx-y h 2 5 0 R/Lii, ±#o 

=L-y b 2 5 1 R/L t> r- 2 5 2 R/L 

iw)^a--y h 2 5 3 R/L{C^fk*n§^\ 
ifie-y^lll)8, MTOa-;Hili2 0 9, ±fo3-fil)2 1 
0, WB8ifi^-y^f(l)2 1 K WSBSrin-^ 2 1 2, # 

Mng»kf-yf-$di2 1 3, ^mmm-;vm2 1 4 0>&* 

^■T?»«ilgi1tf •y^«i7^3.x-£A 8 , MUSpa 

a , Q , wi»intf-y^iftT^^a.x-^A , , , mmm 

[0 116] BaigflXX >y h 2 6 0 R/Lfcfc, AH 

g|3P.X-y h 2 6 1 R/L t, J&XX-y h 2 6 2 R/L 

flfg|5xx-y t- 2 6 3 R/LteSBKHtSftSAV HSU 
gR3-«2 1 6, ^Hgfikf>y^ffi2 1 7, J&HifiP-;!/ 
W2 1 8, KBaifitf 'yfW2 1 9, £MHgfi tf -y ^« 2 

2 o, jEtfMfiiin->nfl2 2 1 <D&%*mi?2>mmB 

X-^A , 7> flSBa@HP— ;HJ7^faI-^ A , 8> 

mmm^y^-mT^^-rLX.-^ a , 9 , s*na»e-y^ 

-^A 2 , #BB«S£ttTv;£>„ 
[0 117] HBgPx- >y h 2 3 0, -»i^g|5xx-y h 2 4 
0, IgagtfXX-y h 2 5 CK §pg(5xx-y h 6 0 &Hc7>g- 

g|52 2 3 5. 2 4 5, 2 5 5. 2 6 5*«$nT^ 
So &IPg|52 6 0 R, LOEI^lfc^g 

*^^(±J-r§Std!BSaS-trV-9-2 9 1 RlfZ 9 2 
Sfcttfc, tm&z.-y b 2 4 0l*3fc:(i, g»«?WJ 

[0 118] gi»>t2 9 1 M2 9 2(i, 

[01 19] jgitiSSfg-fe >-9" 2 9 1 RZf 2 9 2 Office 

*W»A^&SilWXf45filWv->-ftl<Ottfi-efeS*^*iJSiJ 
t^ctA^fS. Sfc, »-t^2 9 3ff)tf)^ltJ; 



[0120] 2 8 0 It, >+>" 2 9 1 ~ 2 9 

3 ©HJfltejSSF LXmmsm^^i- 5 -y * {cffilETS 
Ct^T*t5„ «fct>*i*Btycli, IWJSPglS 2 3 5 , 2 4 
5, 2 5 5, 2 6 5tQ&4te#LT®JfoW£»£fr 

i/\ xmrna^-y bmm2 0 0 co r^tk 

[0121] AlH^Ptf'-y h8I2 0 0CD«ft±T(0^ 
*3H&ti, JSgftilfK ZMP (ZeroMoment Point) W\ 

F^IiJSWg|5 2 35, 245, 255, 265 CigiM 
t5» fbt, ^OB>J$iJ»ffi2 3 5, 2 4 5, • • • 
WT'lt, ±Mfflffi2 8 1 A>6<DS«3V>K*«!»JL 
T, &7??-;xX-£ A 2 , A 3 • • • ^C*tLT!fg»!j 

fflWmn*tiitr?Z>a ciiTf^ rzMPj tti, #fir 

p # -y h mm. 2 o o o^fTW^mng^tc zMPtf«<«i 
[0122] *fTW»ca:, mti£m7wmicw-DT±K 

-tum^-^ybtf-vu t&z>g„ tzmp 

(Zero Moment Point) J 7b^fit"§o 

[0 12 3] m&tfoWmtfy b<D&m£7£1&m s P&l7VZ 

<D$K®ffi±icmir %>& , m<D%> < it, ceo ZMP z&'nco 

LS^-'ft^OfiJ^feSo Sfc, ZMP% 
*^Wft614* s S5S5o ^43. ZMPOlMt/lCZMP 

^■^tTP^'y Hos«af!pj»j««sfc:iiffl-r5ja»coi,^T 

Miomir Vukobratovic^ "LEGGED LOCOMOTION ROBOT 
S" (*PS>— fimg r#{7D^7 HtAXOJSj (BW 

[o i 2 4] — micte, 4£MJ;0feta-YyYh* 
Oct a &ZS^7©n# >y h ©73 fi^teHA'B < , 
SO, $WOZMPSSIW»^ 0 IfttfoT, C 

[0 12 5] &L±<D£?IC, Affl$>U#y hgi2 0 0 
It, <&%05W®mUZ 3 5. 2 4 5, • • -^MA ±S« 
SPSP2 8 1 ^SOSfgPTi/F^^LT, 
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x-£a 2 , a 3 , • • • icttLTmamrnmnziutj 

fflgJDJp'V hSB2 0 0«, S^Lftg»T*$CT§i: 

JtiT^§ |g®jg($^it;i|ffl] LT, {f!l© d jp -y hglt 

Z*kZ>CttfX»*Z> 0 
[0 12 6] 

t. mm^mt. mm^^Lxmrnco^-bmifm 
m& 6 a s znitwiwrn m*&m? %&mmm t , am 

D s iHa^S&fl- L TtISS(C0/ <- h «,ft1f e> ft § £ 

[0 12 7] WtiSn#7 bSBcDlMtfrJ 

©/ <- b Mf^llHRA' 6 ft 5 bSjfFttHS^ff SS 
MXSt, §#Xgfc:TgiB Lfc£»btM1MSffiA^ <=> a 
#-y h£KA<gB©/<- h«rf^1IW8*»lHr*-'<- hW) 

«Mii*«ij»-r*i(jf^*ij8Pxai: *wrsc tfcto, £ 
afbwmffscortcD g b?v ^- b n^t -it micm^rm 

[0 12 8] Sft, *aWfc«S^Djr?Att, 

l rmzucD; b mitmnfr e ft « zmitmmn 

(tlLftA- Hft^i»«tcar3vTffii!)ai5«©Kl!i**iJffli 
"T 5 »ft*lilg t^n#7h SHtc^ffS 5 t ©T- 

$>d, c © j; ? ft 7°a ^ a tc «t o mrpzum-tz p # 

[0 12 9] Sfc, *RI*3fc&3tEfi»Ef*;H\ iHi^S 
LTISO/ <- b SWtlf SSA^ P, ft § &&it9hftVm 



tS^HtttUXgi:, ^-bi/rttt»$RffltfiIgtcT»fcbL-/c 

flF»J»Xfi i: * p v h « Bf c *fT * 5 ^7 AA< 
IBSt?nT*5D, C©£9ftBH»«^fcK»Sttfc7D 

[0 13 0] gift, *aWfc«SPJffy MKB©»iJ!»S/ 

xfAii, vm\tmm.fr ztez&mtm'pffi 

A^lUfc^Bfbift^'ltfHA^gB^/^-HJi^'ltlB^ 

[0131] COJ:5ft1llJ«*«SASP*-y h&B©$iJ 
fflJi/XxAJi, H!if^W«*^e»ft«^fi{t» 

^m*ftLx&m<mftmm*&m^mic £ <o s# 

S«¥I5A^S« L fe^fi<t»f^«IBA^ 6 S B©^ h g& 

mftmm$&&mmmm Ltd- bm^mmicm^x 
mw}&tt<Dmw)*W]Yfftm^&iz&z>®m-?z ) c t&x 

t§ 0 ctilc&O, n^yFSIti, ^ffi{bi/j^'ltfgcD 

IWLT> »fpJ&UHi*-a:5Ci:A^#So 
[ElfficOfS^ft^] 

[El 2 ] Kiffliftft© fc 46co^& P -y h SHft^SfcT § ^ - 

[0 3] ^yxffi-^caoVT^'yx^-v-a >zm7 
■? 5 i I?©— Jicojaaxe^r^-r 7D-ft-ht-$ 

[04] 03©7P-^-V— bfC*5tt«^^X/^— hj* 
^CDPHllftMilxa^^-r^P-^-V— hT?$5. 

[us] *n*-y h&mm&mmmcmm-tz^mT- 

[0 6] »HBSn*y h««onW«fi8*^-rSSHBig-P 
[0 7] «j^a^>y b«HOrt»0BS«rit«*^-r^ 

p<y i?mx°%>%> a 

[0 8] ftWA^WtaLfeAH^n^v hSHOi«« 

^■rf4?i0T?$.5o 

[09] ^eilLftAHin*7 h»!OM« 

^-r^ni0T*fei. o 



(16) 



¥fffl 2002-30735 



[sin xmmutfy b-mm<Dmw)?k*in?m-i:'3b 
[0i2] =s$ifon#7 hmw<Dmf&mz^tmv 
[013] w&micvutf-y bmmcDmi&mzfsi-Tm-u 

[0 14] -JE^TODtf'-y h^fcJ^^VXcD-iS 
[0 1 5] r£f(T©Dt;7 h^Egfe^S^VXcDffico 



-±iffi^-r0T-fe§ o 

io a, iob d«7 Fgi, ii tfyxm^&m 

g|5, 12 ^VXfi^fSf/rSlk 13 ^VX^-HftS 
14 t->3>tl/i'^ > 15 €— ~>a>3> 
ho— 7, 1 6 SKIft¥©> 1 7 ir-^-xgfS, 1 
7 , ftmmm s r—f"<.—^ l 7 2 ttttSf*-*^- 
X, 18 CHNttttiff, 1 9 3li£&K®98k 2 0 

■t^fgPs 2immm. ioo «*@!n#7 hsi. 
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